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5 ENDOV-51640 (EOlOl CIP) 

the patients vasculature, will not cause further complications during the deployment 
of the graft prosthesis, and will be fairly easy to use and manipulate by an operating 
physician. The present invention as described herein fulfills these and other needs. 

SUMMARY OF THE INVENTION 

5 Briefly and in general terms, the present invention is directed towards 

repairing vasculature. More particularly, the present invention includes a system that 
is configured to accomplish intraluminal repair of defects such as aneurysms found in 
blood vessels. 

In one aspect, the system of the present invention includes a catheter for 

10 intraluminally delivering an endovascular device at a target site within vasculature. 
In one embodiment, the catheter includes a jacket guard configured to provide the 
system with an enhanced atraumatic profile. 

In otiier aspects, the present invention embodies an intraluminal delivery 
system for securing a prosthesis within the vessels of the corporeal lumen of an animal, 

1 5 such as a human. The preferred embodiment of a placement system is configured for 
introducing a graft into a corporeal lumen and positioning the graft in the area of the 
aortic bifurcation. The delivery system embodies a main catheter capable of 
containing the prosthesis and placement system for intraluminal delivery. A significant 
improvement of this system is the use of a main catheter having a smaller diameter 

20 from the prior art systems. Another significant improvement is the introduction of a 
pliable jacket guard located slightly proximal to an expandable member on the main 
catheter for assisting in the smooth delivery and deployment of a graft prosthesis. The 
jacket guard which may embody various different forms protects the vessel during 
delivery of the system by providing a buffer against trauma. 

25 In general, ttie present invention provides an intraluminal grafting system 

and method which improves upon the prior art systems. One feature that impacts the 
capability of any intraluminal device or delivery system is the size of the system's 
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independently translated. It is used to pull the ipsilateral inferior member back into 
the ipsilateral iliac artery, and correctly position it therein. 

Preferably, the delivery system includes a balloon catheter assembly 
capable of expanding the attachment system of the superior member of the graft. 
5 Expanding the system in this manner urges the outwardly disposed members, if 
present, into the wall of the aorta which is one method of securely fastening the system 
thereto. The balloon catheter assembly further includes a pliable jacket guard located 
slightly proximal to the expandable member. The j acket guard provides for atraumatic 
delivery of the system during placement and deployment of the attachment system of 

10 the superior member of the graft. Preferably, the balloon catheter has a multilumen 
catheter shaft. At least one ofthese lumens allows the inflation of the balloon. Others 
house the delivery system for the ipsilateral extremity, the release wire for the 
ipsilateral self-expanding attachment system, and the main guidewire. Preferably, the 
release wire is also housed within a small diameter cylinder which allows tiie balloon 

1 5 catiieter to be advanced and retracted relative to the release wire. 

The main guidewire extends distally beyond the remainder of the system. 
The main guidewire also extends proximally throughout the system and out of a 
control device such that its proximal end can be manipulated by the physician. In this 
manner the main guidewire may be advanced to a desired location and aid in the 

20 manipulation of the remainder of the system. Such a guidewire may be of a 
configuration typical to prior art procedures, or may be specifically designed for use 
in a reduced diameter delivery system. 

The ipsilateral lower extremity of the graft is deployed into the ipsilateral 
iliac artery by retracting the ipsilateral release wire. The physician has independent 

25 control of the ipsilateral release wire which may be pulled proximally with respect to 
the remainder of the system. By pulling the ipsilateral release wire proximally it is 
unfastened fi:om the members of the ipsilateral attachment system and the ipsilateral 
lower extremity. This allows the ipsilateral attachment system to expand toward the 
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wall of the artery. The ipsilateral release wire and cylinder may then be removed from 
the patient and the system. 

Optionally, once the ipsilateral attachment of the ipsilateral lower 
extremity is expanded, further securing of the attachment system may be accomplished 
5 by positioning the expandable member of the balloon catheter over the expanded 
ipsilateral attachment system and expanding the expandable member to further expand 
and engage the ipsilateral attachment system into the vessel wall. This optional 
procedure is assisted by the pliable jacket guard located slightly proximal of the 
expandable member. During the positioning of the balloon catheter over the ipsilateral 
10 attachment system, the balloon catheter is moved proximally within the partially 
deployed graft device. This proximal movement of the balloon catheter may cause the 
partially deployed graft to be buckled or snagged thereby resulting in either 
dislodgement of the partially deployed graft or at the least, trauma to the vessel wall 
Beneficially, the pliable j acket guard of the present invention reduces the 
15 likelihood that the balloon catheter may snag on the graft walls by providing a soft 
smoofli transitional edge surface at the proximal end of the j acket guard. Therefore, 
it will be appreciated that the jacket guard will improve the safety as well as assist in 
the delivery of the graft system and the deployment of the graft attachment systems - 
both the superior attachment system and the ipsilateral attachment system. 
20 Once the contralateral lower extremity is correctly positioned into the 

contralateral iliac artery, it may be deployed in much the same way as the ipsilateral 
lower extremity. The contralateral positioning system has various possible 
configurations. All of the configurations allow for the contralateral release wire to be 
pulled proximally with respect to the remainder of the system and unfastened from the 
25 contralateral extremity and contralateral attachment system. Once the contralateral 
release wire is withdrawn and the contralateral attachment system deployed, the 
remainder of the contralateral system may be removed from the patient and the system. 

The remaining components of the system may be withdrawn from the 
patient at any time the components are free from the others. This leaves the graft in 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a partial cross-sectional view, depicting a bifurcated graft 
implanted in the aortic bifurcation of a human; 

FIG. 2 is an enlarged partial cross-sectional view, depicting the present 
5 invention jacket guard located at a distal end of the delivery system configured for 
intraluminal delivery; 

FIG. 3 is a plan view, depicting the delivery system; 


FIG. 4A is an enlarged partial cross-sectional view, depicting a first 
embodiment of the present invention jacket guard; 

1 0 FIG. 4B is an enlarged partial cross-sectional view, depicting a delivery 

catheter as used in conjunction with the embodiment of FIG. 4A; 

FIG. 5A is an enlarged cross-sectional view, depicting a second 
embodiment of the present invention wherein the expandable member is configured 
for use as a jacket guard; 


15 FIG. 5B is an enlarged partial cross-sectional plan view, depicting a 

delivery catheter as used in conjunction with the embodiment of FIG. 5 A; 

FIG. 6 is an enlarged partial cross-sectional plan view, depicting a first 
embodiment of the grafting system with the bifurcated graft partially deployed; 


FIG. 7 is an enlarged partial cross-sectional plan view, depicting a 
20 second embodiment of the grafting system with the bifurcated graft partially deployed; 
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leading edge 121 of the catheter ring 120 maybe encompassed within an overlapping 
region 166 of a jacket guard 160 that protects the vessel walls from such leading edge 
121 and promotes smooth motion within the vasculature. The main delivery catheter 
23 forms the primary delivery vessel or container of the grafting system 20 in that the 
5 majority of the components of the graft 24 are located within the main delivery 
catheter 23 while being delivered to the aorta. 

The main catheter assembly 22 provides protection for both the grafting 
system components and the blood vessels. One novel feature of the main delivery 
catheter 23 and catheter ring 120 used in this invention is the reduced diameter of the 
1 0 main catheter assembly 22 capable of delivering a complete bifiircated grafting system. 
The simplified delivery systems and attachment systems are notable features which 
allow this reduced diameter. The use of a main catheter assembly 22 measuring 20.7 
French in diameter has been demonstrated effectively. Several delivery systems 
conforming to this specification were built each having a main catheter assembly 22 
1 5 with a 20.7 French diameter. The innovations of this invention, including a pliable 
jacket guard 160, permit the use of a catheter assembly approximately as small as 20 
French in diameter to deliver a complete aortic bifurcation grafting system. This 
reduced diameter for delivery of a bifurcated graft greatly eases the procedure of 
implanting the graft. A smaller diameter delivery device reduces the stress to the 
20 patient's system, easing healing and recovery. 

The French scale is used in the medical field to measure the diameter of 
blood vessels and medical equipment for delivery into blood vessels. One French 
equals one-third of a millimeter or approximately .013 inches. (3F = 1 mm). 
Therefore, 20.7 French = 6.9 mm or approximately .272 inches in diameter. 
25 The intraluminal grafting system 20 is delivered via this reduced 

diameter main catheter assembly 22. Although portions of the balloon catheter 
assembly 26, such as the expandable member 30 and the jacket guard 160, and main 
guidewire 42 extend distally from the distal end of the main catheter assembly, the 
bulk of those components reside therein during delivery. Generally, the components 
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pulled through the first cylinder 38. Near its distal end the first cylinder 38 has a 
plurality of portals 124 which access an inner lumen 126 of the cylinder 38. These 
portals 124 permit the ipsilateral release wire 1 12 to be threaded between the first 
cylinder 38, the ipsilateral attachment system 78 and the ipsilateral inferior member 32. 

5 To facilitate this connection the balloon catheter shaft 28 has at least one cutaway 1 28 
which allows the ipsilateral release wire to pass between the cylinder (on the interior 
of the balloon catheter shaft) and the bifurcated graft (on the exterior balloon catheter 
shaft). The cutaway 128 maybe elongated so that relative motion between the cylinder 
and the balloon catheter assembly is not hindered by the ipsilateral release wire 1 12. 

10 The first cylinder 38 may consist of a relatively rigid thin-walled tube formed of a 
suitable biocompatible material such as stainless steel. The first cylinder 3 8 must have 
an inner lumen sufficiently large enough to contain the ipsilateral release wire 1 12. 


purpose of the ipsilateral release wire is to keep the ipsilateral attachment system 78 
1 5 from deploying until the bifiircated graft 24 is properly positioned with the ipsilateral 
inferior member 32 located within the ipsilateral iliac artery. The ipsilateral release 
wire 112 may be releasably attached over or around the self-expanding ipsilateral 
attachment system 78 and the ipsilateral inferior member 32 to prevent the ipsilateral 
attachment system 78 from expanding. As the ipsilateral release wire 1 12 is pulled 
20 proximally, it is detached from the attachment system 78 and releases the self- 
expanding attachment system 78 which expands the ipsilateral inferior member and 
secures it to the wall of the iUac artery. 


78 after it has expanded onto the wall of the iliac artery. The balloon catheter 
25 assembly 26 may be retracted proximally such that the expandable member 30 is 
positioned at the expanded attachment system 78. Once positioned the expandable 
manber 30 may be inflated to fiirther expand the attachment system against the vessel 
wall thereby tightly securing the wall engaging members 74 into the vessel wall. 
During the retraction of tiie balloon catheter assembly 26 to the target site, the pliable 


The ipsilateral release wire 112 may be formed from nitinol. The 



In addition, it may be desirable to fiirther secure the attachment system 
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Line 52, after "such that the" delete "a". 
Column 10, 

Line 18, delete "the to" and insert -to-. 
Column 12, 

Line 33, delete "operate" and insert -operates—. 

Line 35, delete "endoprosthesis" and insert —endoprostheses—. 

Line 36, delete "preventing" and insert —prevents—. 

Line 50, delete "it's" and insert -its-. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 6,808,534 Bl 

DATED : October 26, 2004 
iNVENTOR(S) : Amold M. Escano 

It is certified that error appears in the above-identified patent and that said Letters Patent 
is hereby corrected as shown below: 

Column 15, 

Line 64, delete "20.7French" and insert -20.7 French-. 
Column 16, 

Line 57, delete "maybe" and insert -may be--. 
Column 24, 

Line 67, after "member" insert (a comma). 


MAILING ADDRESS OF SENDER: 
John V. Hanley 

Fulwider Fatten Lee & Utecht LLF 
6060 Center Drive, 10'** Floor 
Los Angeles, CA 90045 


PATENT NO. 6,808,534 61 
No. of additional copies 

Page 2 of 2 


This collection of infomiation Is required by 37 CFR 1 .322 and 1 .324. The infomnation is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 
1.0 hour to complete including gathering, preparing, and submitting the completed application forni to the USPTO. Time will vary depending upon the 
individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing the burden, should be sent to 
the Chief of Information Officer. U.S. Patent and Trademarl^ Office, U.S. Department, of Commerce, P.O. Box 1450 Alexandria. VA 22313-1450. DO 
NOT SEND FEES OR COMPLETED FORM TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch. Commissioner of 
Patents P.O. Box 1450 Alexandria. VA 22313-1450 


If you need assistance in compieU'ng the form, call l-BOaPTO-QIQQ and select opUon 2. 


